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$JUDGHFLPHQWR HVSHFLDO j DPLJD .DULQD )HUUD] SRU PH




WHU VH PRVWUDGR LQWHUHVVDGD QR SURMHWR QR PHX FUHVFLPHQWR
SHVVRDOHSURILVVLRQDO
$RV FROHJDV SURIHVVRUHV H SHVTXLVDGRUHV GR /'348Q% H
GR/34(PEUDSDDJUDGHoRSHORDSRLRSHORDX[tOLR HPGLYHUVRV
PRPHQWRVIXQGDPHQWDLV
0XLWD JUDWLGmR D 1D]DUp H $PDGHX PHXV SDLV 0HXV
PHOKRUHVDPLJRVHPDLRUHVLQFHQWLYDGRUHV
$JUDGHoR D WRGRV RV DPLJRV H IDPLOLDUHV TXH SDUWLFLSDUDP
GLUHWD RX LQGLUHWDPHQWH SDUD UHDOL]DomR H FRQFOXVmR GHVWH
WUDEDOKRPHDFRPSDQKDQGRHLQFHQWLYDQGR
$JUDGHFLPHQWR HVSHFLDO j )$3') &$3(6 SHOR VXSRUWH




$QWHV GH VXD XWLOL]DomR R yOHR GH SDOPD GHYH VHU UHILQDGR SDUD UHPRYHU
FRPSRVWRV LQGHVHMiYHLV FRPR iFLGRV JUD[RV OLYUHV SURGXWRV GH R[LGDomR H
SLJPHQWRV FDURWHQRV SRVVLELOLWDQGR D VXD XWLOL]DomR HP GLYHUVRV SURGXWRV $
UHPRomR GRV SLJPHQWRV p UHDOL]DGD DWUDYpV GD DGVRUomR QD HWDSD GR UHILQR
FKDPDGDEUDQTXHDPHQWR(VVHWUDEDOKRYLVDHVWXGDURFRPSRUWDPHQWRGDDGVRUomR
GH FDURWHQRV GR yOHR GH SDOPD KtEULGR XWLOL]DQGR GRLV WLSRV GH DGVRUYHQWHV
FRPHUFLDLVHPFRQGLo}HVVLPLODUHVDRSURFHVVRLQGXVWULDOGHEUDQTXHDPHQWR3DUD





VXSHUILFLDO H PDLRU YROXPH GH PLFURSRURV TXDQGR FRPSDUDGR DR DGVRUYHQWH
QHXWUR2VGRLVPDWHULDLVSRVVXHPUDLRGHSRURGHcHSRGHPVHUFODVVLILFDGRV
FRPR PLFURSRURVRV 2V GDGRV FLQpWLFRV SDUD DPERV DGVRUYHQWHV IRUDP EHP
GHVFULWRV SHOR PRGHOR GH SVHXGRVHJXQGDRUGHP 2 PRGHOR GH GLIXVmR LQWUD
SDUWtFXOD VXJHUH TXH H[LVWH PDLV GH XP IHQ{PHQR OLPLWDQWH QHVVH SURFHVVR
DGVRUWLYR VHQGRTXHSDUDRiFLGRRSURFHVVRHP WUrVHWDSDV HSDUDRQHXWURHP
GXDV $V LVRWHUPDV PRVWUDUDP TXH DGVRUYHQWH iFLGR DSUHVHQWD XPD PDLRU











DGVRUSWLRQ RI K\EULG SDOP RLO XVLQJ WZR W\SHV RI FRPPHUFLDO DGVRUEHQWV XQGHU
FRQGLWLRQV VLPLODU WR WKH LQGXVWULDO EOHDFKLQJ SURFHVV )RU WKH DFFRPSOLVKPHQW RI WKLV
VWXG\ WKH FKDUDFWHUL]DWLRQ RI WZR FRPPHUFLDO DGVRUEHQWV DFLG DFWLYDWHG DQG QHXWUDO
DQG WKH GHWHUPLQDWLRQ RI WKH NLQHWLFV DQG LVRWKHUPV RI FDURWHQH DGVRUSWLRQ RQWR WKH
VXUIDFH RI WKHVH DGVRUEHQWV 7KH VWXGLHV ZHUH FDUULHG RXW ZLWK K\EULG SDOP RLO ZLWK
LQLWLDO FRQFHQWUDWLRQRIPJ  NJRI WRWDO FDURWHQHV7KH FKDUDFWHUL]DWLRQ DQDO\]HV
VKRZHG WKDW WKH DFLG DGVRUEHQW KDG D KLJKHU VXUIDFH DUHD DQG D KLJKHU YROXPH RI
PLFURSRUHVZKHQFRPSDUHGWRWKHQHXWUDORQH7KHWZRPDWHULDOVKDYHDSRUHUDGLXVRI
cDQGFDQEHFODVVLILHG DVPLFURSRURXV7KHNLQHWLFGDWD IRUERWK DGVRUEHQWVZHUH
ZHOO GHVFULEHG E\ WKH SVHXGRVHFRQGRUGHU PRGHO 7KH LQWUDSDUWLFOH GLIIXVLRQ PRGHO
VXJJHVWV WKDW WKHUH LVPRUH WKDQ RQH OLPLWLQJ SKHQRPHQRQ LQ WKLV DGVRUSWLRQ SURFHVV
EHLQJWKUHHDQGWZRVWHSVUHVSHFWLYHO\IRUWKHSURFHVVFDUULHGRXWZLWKDFLGDQGQHXWUDO
DGVRUEHQWV UHVSHFWLYHO\ 7KH LVRWKHUPV VKRZHG WKDW DFLG DGVRUEHQW SUHVHQWV D JUHDWHU
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 $QiOLVH GH $OWHUDo}HV QD0RUIRORJLD GRV $GVRUYHQWHV DSyV ,QWHUDomR FRP
yOHRGH3DOPDSRU0LFURVFRSLD(OHWU{QLFDGH9DUUHGXUD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7DEHOD  3DUkPHWURV GDV LVRWHUPDV GH /DQJPXLU )UHXQGOLFK H 7HPNLQ SDUD D
DGVRUomRGHFDURWHQRVGHyOHRGHSDOPDHPWHUUDFODULILFDQWHiFLGD









)LJXUD  (WDSDV GR PHFDQLVPR GH DGVRUomR GH &2 HP ]LQFR IXQFLRQDOL]DGR HP
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)LJXUD 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)LJXUD  $GVRUYHQWH QHXWUR PDWHULDO FRP PRUIRORJLD GLIHUHQWH DXPHQWR 
YH]HV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)LJXUD  &RPSDUDomR HQWUH RV HVSHFWURV GH LQIUDYHUPHOKR SDUD RV UHVtGXRV GDV
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 &RPSDUDomR HQWUH RV HVSHFWURV GH LQIUDYHUPHOKR SDUD RV UHVtGXRV GDV
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)LJXUD  &RPSDUDomR HQWUH RV HVSHFWURV GH LQIUDYHUPHOKR SDUD RV UHVtGXRV GDV
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)LJXUD  &RPSDUDomR HQWUH RV HVSHFWURV GR DGVRUYHQWH iFLGR SXUR H RV UHVtGXRV
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REWLGRVHPWUrVWHPSHUDWXUDV
















)LJXUD  $MXVWH GR PRGHOR GH GLIXVmR LQWUDSDUWtFXOD REWLGD D  & SDUD R
DGVRUYHQWHiFLGR
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)LJXUD  $MXVWH GR PRGHOR GH GLIXVmR LQWUDSDUWtFXOD REWLGD D  & SDUD R
DGVRUYHQWHQHXWUR








)LJXUD ,VRWHUPDVGH DGVRUomRGH FDURWHQRV HP WHUUD FODULILFDQWH iFLGD  D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
REWLGDV D  & /DQJPXLU OLQKD FKHLD )UHXQGOLFK OLQKD SRQWLOKDGD 7HPNLQ OLQKD
WUDFHMDGD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
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/DQJPXLU OLQKD FKHLD )UHXQGOLFK OLQKD SRQWLOKDGD 7HPNLQ OLQKD
WUDFHMDGD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REWLGDV D  & /DQJPXLU OLQKD FKHLD )UHXQGOLFK OLQKD SRQWLOKDGD 7HPNLQ OLQKD
WUDFHMDGD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)LJXUD  (VSHFWURV GH DGVRUomR GH FDURWHQRV REWLGRV SDUD R yOHR GH SDOPD DSyV
LQWHUDomRFRPRRDGVRUYHQWHiFLGRD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SRGHQGR VHU XWLOL]DGDV SDUD D SURGXomR GH yOHR YHJHWDO H DSyV H[WUDomR GR yOHR
WDPEpP SRGHP VHU REWLGRV RXWURV SURGXWRV TXH SRVVXHP GLYHUVDV DSOLFDo}HV FRPR
H[HPSORIDULQKDVLQWHJUDLV WRUWDHIDUHORV$WXDOPHQWHDDSOLFDomRGHyOHRYHJHWDOVH
SURS}HDDWHQGHUQmRDSHQDVDLQG~VWULDDOLPHQWtFLDPDVFRQVWLWXHPIRQWHGHPDWpULDV
SULPDV HP YiULRV VHJPHQWRV LQGXVWULDLV FRPR R TXtPLFR H R IDUPDFrXWLFR DOpP GR
ELRGLHVHO TXH p SURGX]LGR SRU UHDomR GH WUDQVHVWHULILFDomR GR yOHR YHJHWDO FRP XP
iOFRRO UHQGHQGR FRPR SURGXWR DOTXLO pVWHU GH iFLGR JUD[R H JOLFHURO ID]HQGR GDV
ROHDJLQRVDVXPDIRQWHUHQRYiYHOGHHQHUJLD
ÏOHRV YHJHWDLV WDPEpP VmR LPSRUWDQWHV SDUD REWHQomR GH SURGXWRV FRP DOWR
YDORUDJUHJDGRFRPRYLWDPLQDVSLJPHQWRV OLStGLRV IRVIRUDGRVHELRGLHVHO (P
QR%UDVLODSURGXomRGHROHDJLQRVDVVXSHURXDSURGXomRGRDQRVHQGRTXHHVVD
SURGXomRYHPFUHVFHQGRDFDGDDQRGHPLOK}HVGH WRQHODGDVHPSDUD
PLOK}HVGH WRQHODGDVHPHPLOK}HVGH WRQHODGDV HQWUH MDQHLURGHH
MDQHLURGH&RPHVVDJUDQGHSURGXomRGHJUmRVROHDJLQRVRVORJRJUDQGHRIHUWD
GHPDWpULDSULPDID]FRPTXHDSHVTXLVDQHVWDiUHDWRUQHVHDWUDHQWHHVSHFLDOPHQWHQR
TXH VH UHIHUH j RWLPL]DomR GR SURFHVVR REWHQomR GR SURGXWR FRP TXDOLGDGH
GLIHUHQFLDGDHFRPDOWRYDORUDJUHJDGR
2XWURSRQWRTXHID]RHVWXGRGHyOHRVGHVSHUWDUWDQWRLQWHUHVVHpRIDWRVHUXPD





$V WHFQRORJLDV LQRYDGRUDV LPSOHPHQWDGDV QR VpFXOR;;QR SURFHVVDPHQWR GH
yOHRV H JRUGXUDV FRQWULEXtUDP SDUD XP DXPHQWR VXEVWDQFLDO QD RIHUWD GH SURGXWRV
GHULYDGRV GH OLStGHRV 2 SURFHVVDPHQWR GR yOHR FRPSUHHQGH GLYHUVDV IDVHV TXH YmR
GHVGHDSURGXomRHFROKHLWDDWpREHQHILFLDPHQWRILQDOGRVSURGXWRVGHULYDGRV(VVHV

SURFHVVRV SDUD EHQHILFLDPHQWR GH yOHRV YHJHWDLV Mi HVWmR FRQVROLGDGRV SRUpP R
GHVHQYROYLPHQWR GH WpFQLFDV SDUD DSULPRUDU HVVHV SURFHVVRV H WRUQiORV DSOLFiYHLV DR
FRQFHLWRGHELRUUHILQDULDVpQHFHVViULR
ÏOHRVYHJHWDLVVmRFRQVWLWXtGRVSRUWULDFLOJOLFHUyLVIRUPDGRVSRUXPDPROpFXOD
GH JOLFHURO H WUrV GH iFLGRV JUD[RV VHQGRPDLV FRPXQV R SDOPtWLFR HVWHiULFR ROHLFR
OLQROHLFRHROLQROrQLFR7DEHOD2yOHRGHSDOPDpXPDIRQWHQDWXUDOGHȕFDURWHQR
LPSRUWDQWHSUHFXUVRUGHYLWDPLQD$DOpPGHYLWDPLQD(UHSUHVHQWDGDSRUWRFRIHUyLVH
WRFRWULHQRLV TXH DWXDP FRPR DQWLR[LGDQWHV$V SURSULHGDGHV ItVLFDV H TXtPLFDV GH
XPyOHRHVWmRUHODFLRQDGDVSULQFLSDOPHQWHFRPRFRPSULPHQWRGDFDGHLDFDUE{QLFDHR
VHXJUDXGHLQVDWXUDomR2ViFLGRVJUD[RVVmRRVEORFRVFRQVWUXWRUHVGHYiULDVFODVVHV
GH OLStGHRV LQFOXLQGR DFLOJOLFHUyLV IRVIRJOLFHUyLV JOLFROLStGLRV HVWHUyLV H DOJXPDV
FHUDV








$ REWHQomR GH yOHRV H JRUGXUDV EUXWRV SRU RSHUDo}HV QRUPDLV GH
SURFHVVDPHQWRPHFkQLFD RX H[WUDomR FRP VROYHQWH UHVXOWD QD H[WUDomR GH GLIHUHQWHV
FRPSRQHQWHVVHFXQGiULRVFRPRiFLGRVJUD[RVOLYUHVDFLOJOLFHUyLVSDUFLDLVIRVIDWtGHRV
HVWHUyLVWRFRIHUyLVWRFRWULHQyLVKLGURFDUERQHWRVSLJPHQWRVYLWDPLQDVJOLFRVtGHRVGH
HVWHUyLV IUDJPHQWRV GH SURWHtQDV YHVWtJLRV GH SHVWLFLGDV GLR[LQDV PHWDLV SHVDGRV









HWDSDGR UHILQRGRyOHR YHJHWDO QmRRFRUUH D UHPRomRFRPSOHWDGRV FDURWHQRV SRLVR




x (VWXGDU H FRPSUHHQGHU R FRPSRUWDPHQWR GD DGVRUomR GH FDURWHQRV
SUHVHQWHVQRyOHRGHSDOPDHPGLIHUHQWHVDGVRUYHQWHVFRPHUFLDLV
2VREMHWLYRVHVSHFtILFRVVmR












$FXOWXUDGDSDOPDVHHVSDOKRXSRU WRGDUHJLmR WURSLFDOGRSODQHWD WHQGRKRMH
FRPRSULQFLSDLVSURGXWRUHV0DOiVLDH ,QGRQpVLD2%UDVLOSRVVXLXPJUDQGHSRWHQFLDO
SDUD SURGXomR GD SDOPD SRLV DSUHVHQWD XPD YDVWD iUHD GH WHUUDV DJULFXOWiYHLV H
GLVSRQLELOLGDGHGHPmRGHREUD (PDSUR[LPDGDPHQWHGHPLOKHFWDUHVIRUDP
GHVWLQDGRV jFXOWXUDGR GHQGr UHVXOWDQGR HPXPDSURGXomR VXSHULRUD XPPLOKmRGH
WRQHODGDGH FDFKRV GH IUXWRV IUHVFR H SURGXWLYLGDGHPpGLD GH  WKD1R%UDVLO
GHVWDFDPVH RV HVWDGRV GR 3DUi %DKLD H $PDSi VHQGR R 3DUi  R PDLRU SURGXWRU
EUDVLOHLURFRPGDiUHDGDSURGXomRHDSURGXWLYLGDGHPpGLDGHWKDGH
FDFKRVGHIUXWRVIUHVFRV
$ SDOPD p XPD JUDQGH IRQWH GH yOHR YHJHWDO VHQGR H[WUDtGR GHOD R yOHR GH
GHQGrHRyOHRGHSDOPLVWH2TXHID]GDSDOPDXPDVGDVROHDJLQRVDVPDLVLPSRUWDQWHV
GR PXQGR p VXD DOWD SURGXWLYLGDGH SRU XQLGDGH GH iUHD H XVRV HP GLIHUHQWHV
VHJPHQWRV7DQWRTXHVXDSURGXomRWHPFUHVFLGRQDV~OWLPDVGpFDGDVLPSXOVLRQDGDSHOD
FUHVFHQWH XWLOL]DomR FRPR yOHR SDUD ILQV FXOLQiULR LQJUHGLHQWH SDUD SURGXomR GH
GLYHUVRV WLSRV GH DOLPHQWRV LQGXVWULDOL]DGRV DSOLFDomR QD LQG~VWULD GH SURGXWRV QmR
FRPHVWtYHLV GHWHUJHQWHV H FRVPpWLFRV H QD SURGXomR GH ELRGLHVHO 2 DXPHQWR QD
GHPDQGD PXQGLDO SRU HVWH yOHR VH GHYH D PXGDQoDV QR SURFHVVR GH IDEULFDomR GH





SDOPD DIULFDQD (ODHLV JXLQHHQVLV SRUpP Ki RXWUD HVSpFLH GH yOHR REWLGR GD SDOPD














$ SDOPD SURGX] GRLV yOHRV YHJHWDLV GLVWLQWRV D SDUWLU GH VHXV IUXWRV yOHR GH
SDOPDEUXWR YHUPHOKR REWLGR DSDUWLUGRPHVRFDUSR HRyOHRGHSDOPLVWH REWLGR D
SDUWLU GD DPrQGRD GR IUXWR 2 PHVRFDUSR DSyV HVWDU WRWDOPHQWH PDGXUR SRGH
UHQGHUGHDGHyOHRFRPHVWtYHO
2yOHRGHSDOPDDIULFDQD(JXLQHHQVHVFRQWpPFHUFDGHiFLGRVJUD[RV
VDWXUDGRV VHQGRiFLGRSDOPtWLFR &iFLGRHVWHiULFR & DOpPGH
WUDoRV GH iFLGR PLUtVWLFR & iFLGRV JUD[RV LQVDWXUDGRV FRP  iFLGR ROHLFR
& H   iFLGR OLQROHLFR SROLLQVDWXUDGR & $ FRPSRVLomR GH yOHR GH
SDOPD p VXEVWDQFLDOPHQWH GLIHUHQWH HQWUH ( JXLQHHQVLV H ( ROHLIHUD VHQGR
FDUDFWHUtVWLFRGHVWD~OWLPDR HOHYDGR WHRUGH iFLGRV JUD[RV LQVDWXUDGRV FRPHVVH WHRU
YDULDQGRHQWUHDGH&DGH&HGHDGH












$ H[WUDomR GR yOHR GH SDOPD EUXWR UHVXOWD QD LQFRUSRUDomR GH DOJXPDV
LPSXUH]DV FRPR ILEUDV GH PHVRFDUSR iFLGRV JUD[RV OLYUHV IRVIROLStGHRV
WUDoRVGHPHWDLVSURGXWRVGHR[LGDomRHVXEVWkQFLDVRGRUtIHUDV5HILQRpXPFRQMXQWR
GH SURFHVVRV TXH YLVD REWHU XP SURGXWR FRPHVWtYHO HOLPLQDQGR RGRU VDERU H FRU
LQGHVHMiYHLV$OpPGLVVRWHPRREMHWLYRUHPRYHURVFRQVWLWXLQWHVGRyOHRTXHQmRVmR
GHVHMiYHLV  FRP R PHQRU GDQR SRVVtYHO DRV DFLOJOLFHUyLV H D SHUGD PtQLPD GRV
FRQVWLWXLQWHV GHVHMiYHLV FRPR FDURWHQyLGHV WRFRIHUyLV H WRFRWULHQyLV2 UHILQR SRGH
RFRUUHU VHJXLQGR GXDV URWDV SULQFLSDLV UHILQR TXtPLFR RX UHILQR ItVLFR $ SULQFLSDO
GLIHUHQoDHQWUHDVGXDVURWDVpFRPRRViFLGRVJUD[RVOLYUHVVHUmRUHPRYLGRV
2 UHILQR FRPSUHHQGH QRUPDOPHQWH HWDSDV FRPR GHJRPDJHP QHXWUDOL]DomR
VHJXLGD GH ODYDJHP VHFDJHP EUDQTXHDPHQWR ZLQWHUL]DomR GHVFHUDPHQWR




FRQVLVWH HP WUrV SURFHVVRV SULQFLSDLV GHJRPDJHP SDUD UHPRYHU IRVIDWtGHRV
GHVFRORUDomR RX GH EUDQTXHDPHQWR SDUD H[WUDLU R SLJPHQWR GR yOHR EUXWR
GHVRGRUL]DomRSDUDVHOLYUDUGRRGRUGHVDJUDGiYHOHJRVWRGHYLGRjSUHVHQoDGHDOGHtGRV
HFHWRQDV 'H±GDFRPSRVLomRGHyOHRVEUXWRVmRiFLGRVJUD[RVOLYUHV




'XUDQWH D UHPRomR GH $*/¶V QXWULHQWHV YDOLRVRV FRPR WRFRIHURO H FDURWHQRV
SUHVHQWHV QR yOHR GH SDOPD WDPEpP VmR GHVWUXtGRV HRX UHPRYLGRV 3DUWH GRV
SLJPHQWRV GH FRU p UHPRYLGD GXUDQWH R EUDQTXHDPHQWR SRU DGVRUomR HP XPD WHUUD
FODULILFDQWH DGHTXDGD 2 UHVWDQWH GRV FRPSRQHQWHV GH FRU p HQWmR GHJUDGDGR
WHUPLFDPHQWHGXUDQWHDGHVRGRUL]DomRDDOWDWHPSHUDWXUD
2IUDFLRQDPHQWRGRyOHRGHSDOPDEUXWRSURGX]SULQFLSDOPHQWHROHtQDGHSDOPD
IUDomR OtTXLGD H HVWHDULQD GH SDOPD IUDomR VyOLGD (VWDV IUDo}HV WrP SURSULHGDGHV
ItVLFDV H TXtPLFDV GLVWLQWDV VHQGR FRQVWLWXLQWHV LPSRUWDQWHV GH GLYHUVRV DOLPHQWRV H
SURGXWRV LQGXVWULDLV WDLV FRPR JRUGXUDV VRUYHWHV FRVPpWLFRV OXEULILFDQWHV GH YHODV
SDVWDGHGHQWHVHELRGLHVHO
3RUYLDTXtPLFDDJRPDHRV$*/¶VVmRUHPRYLGRVGRyOHRGHGXUDQWHDHWDSD
GH QHXWUDOL]DomR DOFDOLQD VHQGR SURGX]LGRV VDE}HV  (PERUD R UHILQR YLD URWD ItVLFD
SRVVD VHU DSOLFDGRDTXDVHTXDOTXHU WLSRGHyOHREUXWRD HVFROKDGRPHOKRUSURFHVVR
GHSHQGHUi GD TXDOLGDGH GR yOHR EUXWR SRLV XPD PDLRU GLYHUVLGDGH GH SURGXWRV
LQGHVHMiYHLV p PDLV IDFLOPHQWH UHPRYLGD SRU QHXWUDOL]DomR DOFDOLQD GR TXH SHOD
GHJRPDJHP 'HVVD IRUPD yOHRV YHJHWDLV GH EDL[D TXDOLGDGH GHYHP VHU UHILQDGRV
SUHIHUHQFLDOPHQWH SHOD YLD TXtPLFD HQTXDQWR yOHRV GH DOWD TXDOLGDGH SRGHP VHU
UHILQDGRVSHODYLDItVLFD
2 UHILQR ItVLFR p JHUDOPHQWH SUHIHULGR SRU DSUHVHQWDU DOJXPDV YDQWDJHQV WDLV










































DUTXHD H D HXEDFWpULD RUJDQLVPRV HXFDULRWRV DOJDV IXQJRV H SODQWDV (OHV VmR






SLJPHQWRV VmR WDPEpP FRQKHFLGRV SRU FRQWULEXLU SDUD D SUHYHQomR H SURWHomR FRQWUD
GLVW~UELRV GH VD~GH JUDYHV WDLV FRPR FkQFHU GRHQoDV FDUGtDFDV H GHJHQHUDomR
PDFXODUDOpPGRSDSHOFRPRDQWLR[LGDQWHVELROyJLFRV
2V FDURWHQyLGHV KLGURFDUERQHWRV VmR FKDPDGRV GH FDURWHQRV H RV GHULYDGRV




H[WHQVR VLVWHPD GH OLJDo}HV GXSODV FRQMXJDGDV TXH VHUYHP FRPR FURPyIRUR TXH














yOHR PDV WDPEpP SHOD VXD HVWDELOLGDGH R[LGDWLYD H YDORUHV QXWULFLRQDLV 2V GRLV
SULQFLSDLVLV{PHURVVmRUHVSHFWLYDPHQWHRȕHRĮFDURWHQRVFRUUHVSRQGHQGRDPDLV
GHGRV FDURWHQRV WRWDLV2SURFHVVDPHQWR FRQYHQFLRQDOGHyOHRGHSDOPDGHL[D
FHUFD GH   GH yOHR UHVLGXDO QD ILEUD GR IUXWR VHQGR TXH H[LVWH DOWR WHRU GH
FDURWHQyLGHVQDV ILEUDV UHVLGXDLVGHSDOPDSUHQVDGD FHUFDGHDPJ.JGH
FDURWHQyLGHVTXDQWLGDGHTXHFKHJDDVHUVHLVYH]HVPDLRUTXHRHQFRQWUDGRQRyOHRGH
SDOPDREWLGRSRUSURFHVVDPHQWRFRQYHQFLRQDO(VWHIDWRID]FRPTXHDUHFXSHUDomR


















'XUDQWH R UHILQR GR yOHR GH SDOPD QDV HWDSDV GH EUDQTXHDPHQWR H
GHVRGRUL]DomR VmR UHPRYLGRV RV FRPSRQHQWHV TXH FRQIHUHP FRU DR yOHR VHQGR SDUWH









2 EUDQTXHDPHQWR p XP SURFHVVR DGVRUWLYR TXH YLVD UHPRYHU SLJPHQWRV
SURGXWRV GH R[LGDomR H YHVWtJLRV GH PHWDLV XWLOL]DQGR SDUD LVVR VXEVWkQFLDV
DGVRUYHQWHV 1R EUDQTXHDPHQWR GH yOHR YHJHWDO XPD YDULHGDGH GH DGVRUYHQWHV
QDWXUDLVFRPRVHSLROLWDV EHQWRQLWDVFDUYmRDWLYDGRSURGXWRVjEDVHGHVtOLFDH WHUUDV
DWLYDGDV VmR XWLOL]DGDV SDUD DGVRUYHU ȕFDURWHQRV H RXWURV SLJPHQWRV SUHVHQWHV QR
yOHR (VWDV WHUUDV DWLYDGDV VmR FRPSRVWDV GH PLQHUDLV GH DUJLOD FRP VXSHUItFLH
DWLYDGD SRU WUDWDPHQWR iFLGR QD TXDO RFRUUH R SURFHVVR GH DGVRUomR TXH HQYROYH D
UHPRomR GH SLJPHQWRV SURYHQLHQWHV GH FDURWHQyLGHV FORURILOD H FRPSRVWRV




2 WHUPR EUDQTXHDPHQWR HUD XWLOL]DGR DSHQDV SDUD LGHQWLILFDU SURFHVVRV GH
UHGXomR GH SLJPHQWRV HP yOHRV H JRUGXUDV SRU WUDWDPHQWR FRP VXEVWkQFLDV
SXOYHUL]DGDV FKDPDGDV GH WHUUDV FODULILFDQWHV RX DUJLODV FODULILFDQWHV VHJXLGR GH
DTXHFLPHQWR DJLWDomR H ILOWUDomR SDUD UHPRYHU R VyOLGR&RPR UHVXOWDGR HUD REWLGR
XPyOHRPDLVFODURHFRPPDLRUHVWDELOLGDGH$SHVDUGHRSURFHVVRUHDOPHQWHUHGX]LUD
FRORUDomR GH yOHRV H JRUGXUDV SRU LQWHUDomR DGVRUWLYD DV VXEVWkQFLDV FODUHDGRUDV

WDPEpP LQWHUDJHP FRP RXWURV FRPSRQHQWHV GR yOHR TXH QmR VmR SLJPHQWRV FRPR
iFLGRVJUD[RVOLYUHVSHUy[LGRVHIRVIROLStGLRV
$HWDSDGHEUDQTXHDPHQWRpLQIOXHQFLDGDSRUIDWRUHVFRPRWHPSHUDWXUDSUHVVmR
WHPSR DJLWDomR H FRQFHQWUDomR GR DGVRUYHQWH 7HUUDV DWLYDGDV VmR DPSODPHQWH
XWLOL]DGDVQDLQG~VWULDGHYLGRDRVHXEDL[RFXVWRSRUpPRXVRGHPLVWXUDVGHGLIHUHQWHV
DGVRUYHQWHV WHP VLGR HVWXGDGR SDUD PHOKRUDU D TXDOLGDGH GR yOHR EUDQTXHDGR H
DXPHQWDUDHVWDELOLGDGHR[LGDWLYD
'HYLGRjLPSRUWkQFLDGRVFDURWHQRVSDUDVD~GHKXPDQDGLYHUVDV WpFQLFDVSDUD
UHFXSHUiOR GR yOHR GH SDOPD WrP VLGR GHVHQYROYLGDV VDSRQLILFDomR H[WUDomR SRU
VROYHQWHV WUDQVHVWHULILFDomR VHJXLGD GH GHVWLODomR DGVRUomR RX D FRPELQDomR GHVVDV
WpFQLFDV $ HVFROKD SHOR DGVRUYHQWH EDVHLDVH QD KDELOLGDGH GR PHVPR DGVRUYHU R
FDURWHQRHVHSRVVtYHOGHOLEHUiORGXUDQWHRSURFHVVRGHGHVVRUomR
 $GVRUYHQWH±7HUUDV&ODULILFDQWHV
7HUUDV FODULILFDQWHV DUJLODV FODULILFDQWHV H WHUUDV GH )XOOHU VmR WHUPRV TXH
UHSUHVHQWDP DUJLORPLQHUDLV TXH SRGHP VHU XVDGRV QD IRUPD QHXWUD RX DWLYDGD FRP
iFLGR SDUD GLPLQXLU D LQWHQVLGDGH GH FRU HP yOHRV $SHVDU GH H[LVWLUHP  JUXSRV
SULQFLSDLV GH DUJLOD H DR PHQRV  DUJLORPLQHUDLV DSHQDV D PRQWPRULORQLWD FiOFLFD
EHQWRQLWD H D PRQWPRULORQLWD FiOFLFD H DWDSXOJLWD KRPLWD SRVVXHP SRWHQFLDO
FRPHUFLDOFRPRDUJLODGHEUDQTXHDPHQWR$VPRQWPRULORQLWDVTXHSRVVXHPRFiOFLR
FRPRFiWLRQ WURFiYHODSyV WUDWDPHQWRFRPiFLGRV LQRUJkQLFRV FRQFHQWUDGRVSURGX]HP
DUJLODV GHVFRUDQWHV DWLYDGDV Mi DV PRQWPRULORQLWDV SUHGRPLQDQWH VyGLFDV QmR
UHVSRQGHPVDWLVIDWRULDPHQWHDHVVHWUDWDPHQWRiFLGRSRLVVmRGHFRPSRVWDVWRWDOPHQWH
SHORWUDWDPHQWRFRPiFLGRVLQRUJkQLFRVIRUWHV
$ PRQWPRULORQLWD p R DUJLORPLQHUDO PDLV DEXQGDQWH HQWUH DV HVPHFWLWDV GH






GH DGVRUomR 1HVWH SURFHVVR GH DWLYDomR VmR XWLOL]DGRV RV iFLGRV VXOI~ULFR H R
FORUtGULFR$DWLYDomRSURPRYHXPDGLVVROXomRSDUFLDOGD DUJLODHpFDUDFWHUL]DGDSRU
XPD VXEVWLWXLomR LQLFLDO GH FiWLRQV SRU + VHJXLGD SHOD GLVVROXomR GDV IROKDV
RFWDpGULFDVHWHWUDpGULFDVHOL[LYLDomRGRVFiWLRQVHVWUXWXUDLV
 ,VRWHUPDVGHDGVRUomR
(VWXGRV FRP QRYRV DGVRUYHQWHV SDUD REWHU VLVWHPDV GH DGVRUomR yWLPRV VmR
IXQGDPHQWDLV SDUD HVWDEHOHFHU FRUUHODo}HV GH DGVRUomR QR HTXLOtEULR R TXH p
LQGLVSHQViYHOSDUDREWHUSDUkPHWURVGHDGVRUomRFRQILiYHLVHFRPSDUDomRTXDQWLWDWLYD
GRFRPSRUWDPHQWRGRVDGVRUYHQWHVHPGLIHUHQWHVVLVWHPDV$VUHODo}HVGHHTXLOtEULR
VmR FRPXPHQWH FRQKHFLGDV FRP LVRWHUPDV GH DGVRUomR ,VRWHUPDV GH DGVRUomR
UHSUHVHQWDPDUHODomRHQWUHDFRQFHQWUDomRGHDGVRUEDWRHPXPDIDVHVyOLGDHXPDIDVH
OLTXLGDHPHTXLOtEULR
2HTXLOtEULRGHDGVRUomR UD]mRHQWUHTXDQWLGDGHDGVRUYLGDHDTXH DLQGD UHVWD





DQiOLVH GH VLVWHPDV GH DGVRUomR H DV LQWHUDo}HV DGVRUYHQWHDGVRUEDWR VmR SRQWRV






(VWHPRGHOR DVVXPHTXHKiXPD FREHUWXUDPRQRFDPDGDGRDGVRUEDWR VREUHD






RQGH TH p D TXDQWLGDGH GH DGVRUEDWR SRU XQLGDGH GH PDVVD GR DGVRUYHQWH &H





SRVVXHP HQHUJLD GH OLJDomR PDLV IRUWH VmR RFXSDGRV SULPHLUR H D IRUoD GH OLJDomR
GLPLQXLFRPDGLPLQXLomRGRJUDXGHRFXSDomR



















$V LVRWHUPDV GH HTXLOtEULR IRUDP IRUPXODGDV FRP EDVH HP WUrV DERUGDJHQV
IXQGDPHQWDLV FLQpWLFD RHTXLOtEULRGHDGVRUomRpGHILQLGRFRPRVHQGRXPHVWDGRGH
HTXLOtEULR FRP DV WD[DV GH DGVRUomR H GH GHVVRUomR LJXDLV WHUPRGLQkPLFD SRGH
IRUQHFHULQIRUPDo}HVSDUDGHULYDULQ~PHURVPRGHORVGHLVRWHUPDVGHDGVRUomRHWHRULD
GRSRWHQFLDOWUDQVPLWHDLGHLDSULQFLSDOQDJHUDomRGHFXUYDFDUDFWHUtVWLFD3RUpPD
WHQGrQFLD QDPRGHODJHP GDV LVRWpUPLFDV p D GHULYDomR HPPDLV GH XPD DERUGDJHP
SRVVLELOLWDQGRGLIHUHQWHVLQWHUSUHWDo}HVItVLFDVGRVSDUkPHWURVGRPRGHOR
$WXDOPHQWHH[LVWHPSHVTXLVDVVREUHDGDDSOLFDELOLGDGHGHPRGHORVLVRWpUPLFRV
OLQHDUHV RX QmR OLQHDUHV QD GHVFULomR GD DGVRUomR GH FRUDQWHV PHWDLV SHVDGRV H
SROXHQWHV RUJkQLFRV HP FDUY}HV DWLYDGRV ]HyOLWRV TXLWRVDQDV EHQWRQLWDV
PRQWPRULORQLWDVFDXOLQLWDVHXPDOLVWDGHDGVRUYHQWHVGHEDL[RFXVWR
 &LQpWLFDGHDGVRUomR
2 HVWXGR GH FLQpWLFD GH DGVRUomR QRUPDOPHQWH RFRUUH HP HTXLSDPHQWRV
GHVFRQWtQXRV RQGH XPD TXDQWLGDGH FRQKHFLGD GH DGVRUYHQWH p LQVHULGD D XPD
WHPSHUDWXUD H YHORFLGDGH GH DJLWDomR 'HVWH PRGR p SRVVtYHO PHGLU D DOWHUDo}HV GD
FRQFHQWUDomRGHDGVRUEDWRQDIDVHGHPDVVDDRORQJRGRWHPSR
2PHFDQLVPR GH DGVRUomR SRGH HQYROYHU GLYHUVDV HWDSDV FRPR GHVFULWDV SRU
*RQVDOYHVK HW DO  L WUDQVSRUWH GH VROXomR HP PDVVD TXH p H[SUHVVR FRPR R

WUDQVSRUWHGRDGVRUYLGRSDUDDVXSHUItFLHH[WHUQDGRDGVRUYHQWH LLGLIXVmRH[WHUQDRX
WUDQVSRUWH GH DGVRUEDWR DWUDYpV GD FDPDGD HVWDFLRQiULD GH iJXD GHQRPLQDGD FDPDGD
OLPLWH KLGURGLQkPLFD SHOtFXOD OtTXLGD RX ILOPH H[WHUQR TXH HQYROYH DV SDUWtFXODV
DGVRUYHQWHV LLL GLIXVmR LQWUDSDUWtFXOD LQWHUQD TXH HQYROYH D WUDQVIHUrQFLD GH
DGVRUEDWRSDUDVtWLRVGHQWURGHSDUWtFXODVDGVRUYHQWHVHLYLQWHUDomRFRPRViWRPRVGD
VXSHUItFLH GR DGVRUYHQWH OHYDQGR j TXLPLRVRUomR RX ILVLVRUomR4XDOTXHU XPDGHVWDV
HWDSDVSRGHVHUDHWDSDPDLVOHQWDORJRDTXHGHWHUPLQDDWD[DJOREDOGHDGVRUomR
$UHOODQR H 3HQGOHWRQ HVWXGDUDP D FLQpWLFD GH DGVRUomR GH &2 XWLOL]DQGR
QRYRV DGVRUYHQWHV KtEULGRV EDVHDGRV HP ]LQFR IXQFLRQDOL]DGR HP OLTXLGR L{QLFR
8WLOL]DUDP PRGHORV GH FLQpWLFD H GH GLIXVmR SDUD HOXFLGDU D QDWXUH]D GDV LQWHUDo}HV
DGVRUYHQWHDGVRUEDWR H GHWHUPLQDU D HWDSD OLPLWDQWH GD YHORFLGDGH 6HXV UHVXOWDGRV
PRVWUDUDP TXH D DGVRUomR JOREDO FRQWURODGD SRU GLIXVmR GH ILOPH FRP GLIXVmR
LQWUDSDUWLFXODUSURPRYLGDSRUPDLRUDFHVVLELOLGDGHDROLTXLGRL{QLFRGHQWURGDVUHGHVGH
SRURVGHVVHVVLVWHPDVGHDGVRUYHQWHKLEULGR)RUDPFRQVLGHUDGRVRVVHJXLQWHVSDVVRVGH
WUDQVSRUWH GH PDVVD )LJXUD   GLIXVmR HP PDVVD PROHFXODU RX DXWRGLIXVmR GH
PROpFXODVGH&2GDIDVHGHPDVVDSDUDXPDFDPDGDGHILOPHTXHHQYROYHRDGVRUYHQWH
KLEULGRGLIXVmRGHILOPHVGLIXVmRGH&2DWUDYpVGDSHOtFXODSDUDDVXSHUItFLHGR





$OJXQV PRGHORV FRPR R GH SVHXGR SULPHLUDRUGHP (TXDomR  SVHXGR
VHJXQGDRUGHP (TXDomR  H R PRGHOR GH GLIXVmR LQWUDSDUWtFXOD GH :HEHU0RULV
(TXDomRSRGHPVHUXWLOL]DGRVSDUDHVWLPDUSDUkPHWURVDFLQpWLFDGHDGVRUomR



























GRV IHQ{PHQRV GH DGVRUomR IRUQHFHQGR SDUkPHWURV GH DGVRUomR TXH GHVFUHYHP R
FRPSRUWDPHQWRGHDGVRUomRHPPXOWLFDPDGDVDFDSDFLGDGHGHDGVRUomRPRQRFDPDGD









HVWD p D IRUPD OLQHDU GD HTXDomR RQGH TP FDSDFLGDGH DGVRUomR PRQRFDPDGD GR
DGVRUYHQWH H F TXH VmR HQFRQWUDGRV SRU DQiOLVH GH UHJUHVVmR OLQHDU GRV GDGRV GH
DGVRUomRH[SHULPHQWDO
3DUD VH GHWHUPLQDU D GLVWULEXLomR GR WDPDQKR GH SRUR SRGH VHU XWLOL]DGR R
PpWRGRGHVHQYROYLGRSRU%DUUHWW-R\QHUDQG+DOHQGD%-+(VWHPpWRGRpEDVHDGRQD
HTXDomR GH .HOYLQ H IRL PRGLILFDGR SDUD LQFOXLU D DGVRUomR PXOWLFDPDGD $
TXDQWLGDGH WRWDO GH XP PDWHULDO DGVRUYLGD HP XP SRUR p EDVHDGD HP GXDV

FRQWULEXLo}HV  RV SRURV FRQWrP XPD VXSHUItFLH QD TXDO SRGHP VHU IRUPDGDV
FDPDGDVGHPROpFXODVGHDGVRUYHQWHFRPXPDFHUWDHVSHVVXUDVHQGRTXHDHVSHVVXUD
GHVWDFDPDGDQDVXSHUItFLHGRVSRURVDXPHQWDFRPRDXPHQWRSSRH[LVWHXPUDLR
FDSLODU LQWHUQR QHVWH SRUR FXMR YROXPH pSUHHQFKLGR SRU FRQGHQVDomR GR DGVRUYLGR H
QmRPDLVSRUIRUPDomRGHFDPDGDSURORQJDGD3DUDGHWHUPLQDGRVDGVRUEDWRDSUHVVmR









RQGHJpWHQVmRVXSHUILFLDOGRQLWURJrQLROtTXLGR 7 p D WHPSHUDWXUD  . 9O  R
YROXPHPRODUGROtTXLGRUPpRUDLRGRPHQLVFR5D&RQVWDQWHXQLYHUVDOGRVJDVHVH
SSRSUHVVmRUHODWLYD
'XELQLQ5DGXVKNHYLFK '5 WUDWDVH GH XP PRGHOR VHPLHPStULFR
QRUPDOPHQWH DSOLFDGR SDUD GLVWLQJXLU VH D DGVRUomR HP VXSHUItFLHV KHWHURJrQHDV pGH
QDWXUH]DItVLFDRXTXtPLFD(VVDLVRWHUPDpGHVFULWDSHODVHJXLQWHH[SUHVVmR





8PD FDUDFWHUtVWLFD GR PRGHOR 'XELQLQ5DGXVKNHYLFK UHVLGH QR IDWR GH VHU
GHSHQGHQWHGDWHPSHUDWXUDTXDQGRGDGRVGHDGVRUomRHPGLIHUHQWHV WHPSHUDWXUDVVmR
SORWDGRVHPIXQomRGR ORJDULWPRGDTXDQWLGDGHDGVRUYLGDSHORRTXDGUDGRGHHQHUJLD























1HVWH FDVR IRL HVWXGDGD D DGVRUomR GH FDURWHQRV SUHVHQWHV QR yOHR GH SDOPD




DUJLORPLQHUDO PRQWPRULORQLWD $PERV VmR DGVRUYHQWHV FRPHUFLDLV DPSODPHQWH
XWLOL]DGRVQDLQG~VWULDGHUHILQRGHyOHRVYHJHWDLV
 (TXLSDPHQWRVH5HDJHQWHV






























GH %(7 '5 H %-+ $ DPRVWUD p VHFD QR SUySULR HTXLSDPHQWR SRU GXDV KRUDV D





 $QiOLVH GD 0RUIRORJLD GRV $GVRUYHQWHV SRU 0LFURVFRSLD (OHWU{QLFD GH
9DUUHGXUD0(9
'HYLGR j QHFHVVLGDGH GH LQWHUDomR GR IHL[H GH HOpWURQV FRP D DPRVWUD p
LPSRUWDQWH TXH DV DPRVWUDV VHMDP FRQGXWRUDV 'HVWH PRGR p SRVVtYHO WRUQiODV
FRQGXWRUDVDWUDYpVGHYiULRVSURFHVVRVItVLFRVFRPRDGHSRVLomRGHtRQV2XWURPRWLYR
SDUD R UHFREULPHQWR GDV DPRVWUDV p TXH DV FDPDGDV GHSRVLWDGDV SRGHPPHOKRUDU R
QtYHO GH HPLVVmR GH HOpWURQV SRLV HPLWHP PDLV HOpWURQV TXH R PDWHULDO GD DPRVWUD
IDFLOLWDQGRDFRQVWUXomRGDLPDJHP*HUDOPHQWHRPDLVXWLOL]DGRpRUHFREULPHQWRSRU
GHSRVLomRGH tRQVPHWiOLFRVGHRXUR $X1HVWHSURFHVVR DV DPRVWUDV VmR FRORFDGDV
HPXPD FkPDUD FRP SUHVVmR SUpGHWHUPLQDGD H R DOYRPHWiOLFR pERPEDUGHDGR FRP
iWRPRVGHJiVLQHUWHFRPRSRUH[HPSORDUJ{QLR2ViWRPRVGRDOYRVmRGHSRVLWDGRV
VREUH D DPRVWUD (VVH SURFHVVR GH GHSRVLomR RFRUUH HP HTXLSDPHQWRV FKDPDGRV
PHWDOL]DGRUHV
'DV UHDo}HVSDUDREWHQomRGDV LVRWHUPDV IRUDP UHVHUYDGRV RV UHVtGXRV VyOLGRV
UHVXOWDQWHV GD ILOWUDomR GDV HWDSDV FRP   GH DGVRUYHQWHV &RQVLGHUDQGR DV WUrV
WHPSHUDWXUDV GH WUDEDOKRV H RV DGVRUYHQWHV QHXWUR H iFLGR 2V SDSpLV ILOWUR FRP RV
VyOLGRVIRUDPDUPD]HQDGRVHPSODFDVGH3HWUL3DUDUHDOL]DUDVDQiOLVHVDVSODFDVIRUDP
HQFDPLQKDGDV j VHFDJHPHPHVWXID DYiFXR D &SRUKRUDV H SRVWHULRUPHQWH
WUDQVIHULGDVSDUDIUDVFRVGHYLGURHDUPD]HQDGDVHPGHVVHFDGRU
$V DPRVWUDV GRV DGVRUYHQWHV SXURV H GRV UHVtGXRV IRUDP IL[DGDV HP ILWD GH
FDUERQRDGHULGDDXPSRUWDDPRVWUDHDUPD]HQDGDVQRGHVVHFDGRU(PVHJXLGDIRUDP
PHWDOL]DGDV HP PHWDOL]DGRU SRU  PLQXWRV H  VHJXQGRV D  ȝ$ FRP XPD ILQD
FDPDGDGHRXURFRPHVSHVVXUDGHDSUR[LPDGDPHQWHQP
$PRUIRORJLD GRV DGVRUYHQWHV FRPHUFLDLV H GR UHVtGXR VyOLGR GD ILOWUDomR GDV
UHDo}HVGDVLVRWHUPDVDGVRUYHQWHyOHRDSyVUHDomRIRUDPDQDOLVDGDVQRHTXLSDPHQWR

















&RPHVWD WpFQLFDRREMHWLYR pREVHUYDU DOWHUDo}HVQR HVSHFWURGRV DGVRUYHQWHV
SXURVHDSyVLQWHUDomRFRPRyOHRGHSDOPDKtEULGR
&RP DV DQiOLVHV GH )7,5 SUHWHQGHVH FRPSUHHQGHU RV WLSRV GH LQWHUDo}HV
RFRUULGDVHQWUHyOHRHDGVRUYHQWHFDURWHQRVHDGVRUYHQWHV
'DV DPRVWUDV SUHSDUDGDV SDUD HVWXGR GDPRUIRORJLD SRU0(9 XPD IUDomR GH
FDGDIRLXWLOL]DGDSDUDVHREWHUGDGRVGHLQIUDYHUPHOKR
$V DPRVWUDV IRUDP SUHSDUDGDV HP IRUPD GH SDVWLOKDV 3DUD FRQIHFomR GHVWDV
SDVWLOKDVIRUDPSHVDGRVDSUR[LPDGDPHQWHPJGHEURPHWRGHSRWiVVLR.%UHPJ
GH FDGD DPRVWUD GH UHVtGXR H GH FDGD DGVRUYHQWH GH PRGR D REWHU SDVWLOKDV FRP
DSUR[LPDGDPHQWH  PJ $SyV VHUHP SHVDGDV IRUDP WUDQVIHULGDV SDUD DOPRIDUL] H
PDFHUDGRVDWpREWHUDSDUrQFLDKRPRJrQHD&RPDX[tOLRGHXPDSUHQVDHVVDVDPRVWUDV
IRUDP WUDQVIRUPDGDV HP SDVWLOKDV 2V HVSHFWURV IRUDP UHJLVWUDGRV FRP  ³VFDQV´
UHVROXomRGHFPHIUHTXrQFLDGHHFP
'HVWH PRGR FDGD DGVRUYHQWH UHQGHX TXDWUR WLSRV GH DPRVWUDV GR DGVRUYHQWH
SXUR GR WUDWDPHQWR GH  &  & H  & )RUDP REWLGRV HVSHFWURV GH






GD ,83$& 2 SURFHGLPHQWR IRL UHDOL]DGR HP WULSOLFDWD SDUD RV yOHRV QDWLYR H
KtEULGR
3DUD GHWHUPLQDomR GR WHRU GH DFLGH] GR yOHR GH SDOPD KtEULGR H QDWLYR IRL
SUHSDUDGD XPD VROXomR HWDQyOLFD GH KLGUy[LGR GH VyGLR  0 )RL SHVDGR
DSUR[LPDGDPHQWHJ GH1D2+TXH IRL WUDQVIHULGRSDUDEDOmRYROXPpWULFRGH/
(VWDIRLGLOXtGDSDUDREWHUXPDVROXomRGHFRQFHQWUDomR0TXHIRLSRVWHULRUPHQWH




GR yOHR QDWLYR DSUR[LPDGDPHQWH  J FDGD $R yOHR IRL DGLFLRQDGR LQGLFDGRU
IHQROIWDOHtQD&DGDIUDomRGRyOHRIRLWLWXODGDFRPDVROXomRSDGURQL]DGDGHKLGUy[LGR
GH VyGLR2V YROXPHV GH YLUDJHP IRUDP DQRWDGRV SDUD VH FDOFXODU D DFLGH]PpGLD GR
yOHR


















$V DEVRUEkQFLDV GH VROXo}HVSDGUmR FRQWHQGR FRQFHQWUDo}HV FRQKHFLGDV GH ȕ
FDURWHQRIRUDPXWLOL]DGDVSDUDFRQVWUXLUDFXUYDGHFDOLEUDomR$LQWHQVLGDGHGDFRUGH
FDGDVROXomRJHUDXPYDORUGHDEVRUEkQFLDTXHpFRORFDGDQRHL[RYHUWLFDOGRJUiILFR




GDV DEVRUEkQFLDVGR JUiILFR HGHSRLV OHQGR DV FRQFHQWUDo}HV FRUUHVSRQGHQWHVQR HL[R
GDVFRQFHQWUDo}HV
)RUDP SHVDGRV PJ GH SDGUmR GH ȕFDURWHQR 6LJPD$OGULFK HP EDODQoD
DQDOtWLFDDDPRVWUDIRLVROXELOL]DGDFRPQKH[DQRHWUDQVIHULGRSDUDEDOmRYROXPpWULFR
GHP/UHVXOWDQGRHPXPDVROXomRHVWRTXHGHFRQFHQWUDomRDSUR[LPDGDGHPJ/
$ SDUWLU GHVVD VROXomR SDGUmR IRUDP SUHSDUDGDV  GLOXLo}HV FRP FRQFHQWUDo}HV
YDULDQGRGHDPJ/
'HVWDV VROXo}HV GLOXtGDV IRL IHLWD D OHLWXUD HP HVSHFWURIRW{PHWUR PXOWLPRGDO
FRPDEVRUEkQFLD899LV0ROHFXODU'HYLFHVVHQGRUHDOL]DGDYDUUHGXUDGHD
QDQ{PHWURV












2 SUHSDUR VHJXLX R PHVPR ULWR GH SUHSDUR GDV DPRVWUDV GD LVRWHUPD SRUpP
IRUDPXWLOL]DGRVJGHDGVRUYHQWHHPFDGD WHPSR WHVWDGR$SyVDDGLomRGR
DGVRUYHQWH R EDOmR FRP DPRVWUD IRL OHYDGR QRYDPHQWH DR HYDSRUDGRU URWDWLYR SRU
GLIHUHQWHVWHPSRVYDULDQGRGHDPLQXWRV$VDPRVWUDVIRUDPILOWUDGDVHGHFDGD
UHWLUDGD XPD DOtTXRWD TXH IRL DFRQGLFLRQDGD HP IUDVFRV GH YLGUR H DUPD]HQDGR HP
IUHH]HU&SDUDSRVWHULRUOHLWXUDGH899LV
2V H[SHULPHQWRV IRUDP UHDOL]DGRV HP WUrV FRQGLo}HV GH WHPSHUDWXUD  &
&H&
 ,VRWHUPDVGH$GVRUomR
$V LVRWHUPDV GH DGVRUomR VmR XWLOL]DGDV QD PRGHODJHP GR IHQ{PHQR GH
DGVRUomR 6mR FXUYDV TXH LQGLFDP D HILFLrQFLD FRP D TXDO R DGVRUYHQWH DGVRUYHUi R










HYDSRUDGRU URWDWLYR HP EDQKR GH VLOLFRQH SRU PLQXWRV H YHORFLGDGH FRQVWDQWH GH
USP)RLXWLOL]DGRVLOLFRQHQREDQKRSRUSRVVLELOLWDUPHOKRUFRQWUROHHHVWDELOLGDGH




SRU ILOWUDomR DYiFXR VREUH IXQLO%XFKQHU H ILOWURGHSDSHO$OtTXRWDVGRyOHR ILOWUDGR

IRUDP WUDQVIHULGDV SDUD IUDVFRV FRP WDPSD H PDQWLGRV HP IUHH]HU  & SDUD
SRVWHULRUOHLWXUDGH89
2VYDORUHVGHDEVRUEkQFLDDQPIRUDPXWLOL]DGRVSDUDREWHURVYDORUHVGH&H













'DV DPRVWUDV GDV LVRWHUPDV FLQpWLFDV H GHJUDGDo}HV IRUDP UHDOL]DGDV OHLWXUDV
HP HVSHFWURIRW{PHWUR 899LV ( FRP RV YDORUHV GH DEVRUEkQFLD REWLGRV IRUDP







EUDQFR TXDQWR DV DPRVWUDV IRL XWLOL]DGD XP FXEHWD GH TXDUW]R GH P/ PPGH
FDPLQKRySWLFR .$69,3DUDREWHQomRGDVDEVRUEkQFLDV IRL IHLWDXPDYDUUHGXUDGH

























3RU%(7 R DGVRUYHQWH iFLGRPRVWURX iUHD VXSHUILFLDO TXDVH GXDV YH]HVPDLRU
TXHDGRDGVRUYHQWHQHXWUR2YROXPHWRWDOGHPLFURSRURVIRLGHWHUPLQDGRSHODWpFQLFD
'5 VHQGR REWLGRV  H  FPJ SDUD RV DGVRUYHQWHV QHXWUR H iFLGR
UHVSHFWLYDPHQWH 2 YROXPHPpGLR H R UDLR GR SRUR IRUDP GHWHUPLQDGRV SHOD WpFQLFD
%-+ 3RGH VHU REVHUYDGR TXH QmR KRXYH GLIHUHQoD QR GLkPHWUR GRV SRURV GH DPERV
DGVRUYHQWHVDVVLPFRPRSHTXHQDVGLIHUHQoDVQRYROXPHPpGLRGRVSRURV
3HOD FODVVLILFDomR GD ,83$&PDWHULDLV FRPPHQRV GH  c GH GLkPHWUR VmR
FRQVLGHUDGRVPLFURSRURVRV$V LVRWHUPDVGH%-+PRVWUDPTXHDPERVRV DGVRUYHQWHV
SRVVXHP GLkPHWURV LJXDLV GH  c RX VHMD VmR PLFURSRURVRV SRUpP R YROXPH GH
PLFURSRURGRDGVRUYHQWHiFLGRPXLWRVXSHULRUDRDGVRUYHQWHQHXWUR

 $QiOLVH GH $OWHUDo}HV QD 0RUIRORJLD GRV $GVRUYHQWHV DSyV
,QWHUDomR FRP yOHR GH 3DOPD SRU 0LFURVFRSLD (OHWU{QLFD GH
9DUUHGXUD0(9
3DUD VH HVWXGDU D PRUIRORJLD GRV DGVRUYHQWHV FRPHUFLDLV 7RQVLO  )) H
3XUH)OR% DOpP GH DOWHUDo}HV QDPRUIRORJLD GHVWHVPDWHULDLV DSyV UHDomR FRP R
yOHR GH SDOPD HP GLIHUHQWHV WHPSHUDWXUDV IRL XWLOL]DGD D PLFURVFRSLD HOHWU{QLFD GH
YDUUHGXUD3ULPHLURIRUDPUHDOL]DGRVRVDXPHQWRVGRVDGVRUYHQWHVSXURVHVVHVYDULDUDP











)LJXUD  0LFURJUDILDV REWLGDV SDUD R DGVRUYHQWH QHXWUR  3XUH )OR %  SXUR
$PSOLDo}HVGHDEFGHHIYH]HV
3XGHUDP VHU REVHUYDGDV GLIHUHQoDVPRUIROyJLFDV HQWUH RV GRLV DGVRUYHQWHV $










DJORPHUDGRV )LJXUD  (VVDV SHTXHQDV GLIHUHQoDV PRUIROyJLFDV QDV SDUWtFXODV TXH
FRQVWLWXHP RV PDWHULDLV SRGHP H[SOLFDU DV GLIHUHQoDV QD HILFLrQFLD GH DGVRUomR GH
FDURWHQRVSRUH[HPSOR ID]HQGRFRPTXHRDGVRUYHQWHTXHVRIUHXR WUDWDPHQWRiFLGR
DSUHVHQWH XPD PDLRU iUHD VXSHUILFLDO GH FRQWDWR 'H IDWR FRPR IRL FRQVWDWDGR QDV
DQiOLVHVGHSRURVLPHWULDHPQLWURJrQLRRDGVRUYHQWHiFLGRDSUHVHQWRXiUHDVXSHUILFLDO
PXLWR PDLRU TXH R DGVRUYHQWH QHXWUR VHQGR TXDVH R GREUR GR YDORU $OpP GLVVR R






















'DV PLFURJUDILDV REWLGDV SDUD R yOHR FRP R DGVRUYHQWH IRL REVHUYDGD D
IRUPDomRGHFDPDGDVREUHDVXSHUItFLHGRDGVRUYHQWHFRQIHULQGRDVSHFWRGLIHUHQWHGDV
PLFURJUDILDVGRDGVRUYHQWHSXURDPRUIRORJLDILFRXFRPXPDVSHFWRPDLVDUUHGRQGDGR
$SHVDU GHVVDV GLIHUHQoDV REVHUYDGDV DV PLFURJUDILDV GRV UHVtGXRV QmR IRUQHFHUDP
LQIRUPDo}HV SDUD FRPSUHHQGHU FRPR RFRUUH D DGVRUomR GRV FDURWHQRV GR yOHR SHOR
DGVRUYHQWH
 ('6
'XUDQWH D DQiOLVH GR DGVRUYHQWH 3XUH )OR % IRL REVHUYDGR QD LPDJHP HP
PDLVGHXPSRQWRDSUHVHQoDGHPDWHULDOFRPPRUIRORJLDGLIHUHQFLDGDGRUHVWDQWHGD
DPRVWUDFRPDVSHFWRSRURVRLQGLFDGRSRUVHWDVQD)LJXUDORJRIRLIHLWDDQiOLVHGH
(VSHFWURVFRSLD SRU GLVSHUVmR (QHUJ\'LVSHUVH ;5D\ 6SHFWURVFRS\ GD PHVPD H
WDPEpPGRVDGVRUYHQWHVSXURVSDUDFRPSDUDomR(VVDpXPDIHUUDPHQWDGR0(9TXH

















&    
2    
0J    
$O    
6L    
.    
$X    
&D    
)H    
&X    
7RWDO    
2RXURSUHVHQWHQRVUHVXOWDGRVpGRSURFHVVRGHPHWDOL]DomRGDVDPRVWUDV$V
DPRVWUDVIRUDPPHWDOL]DGDVSHORPHVPRSHUtRGRGHWHPSRSRUpPDGHSRVLomRSRGHQmR
WHU RFRUULGR GH IRUPD XQLIRUPH R TXH H[SOLFD D GLIHUHQoD GH VXD TXDQWLGDGH QDV
DPRVWUDV2VSRQWRVHGLIHUHPGRQHXWURSHODSUHVHQoDGHPDJQpVLRHFREUHR
WDPEpPDSUHVHQWDSHTXHQDTXDQWLGDGHGHSRWiVVLRFiOFLRH IHUUR&RPRRDGVRUYHQWH
QHXWUR DSUHVHQWRX HP PDLV GH XP SRQWR RV PDWHULDLV FRP D PRUIRORJLD GLIHUHQWH
FRQVLGHUDVHTXHHVVHDGVRUYHQWHpPDLVKHWHURJrQHRTXHRiFLGR1mRVHSRGHDILUPDU
TXHVHMDLPSXUH]DSRLVDFRQVWLWXLomRGHVVHVSRQWRVHQmRDSUHVHQWRXHOHPHQWRV
GLIHUHQWHV GR HVSHUDGR SDUD R WLSR GH PLQHUDO TXH R FRQVWLWXL 2 DGVRUYHQWH iFLGR
DSUHVHQWDFRPRFRPSRQHQWHVPDMRULWiULRVR[LJrQLRHVLOtFLR

 $QiOLVHGD ,QWHUDomRGRÏOHRGH3DOPD FRPRV$GVRUYHQWHVSRU
(VSHFWURVFRSLDGHLQIUDYHUPHOKRFRP7UDQVIRUPDGDGH)RXULHU
3DUD FDUDFWHUL]DU RV DGVRUYHQWHV H FRPSUHHQGHU D HILFLrQFLD GRV PHVPRV QD
DGVRUomR GH FDURWHQRV GR yOHR GH SDOPD IRL IHLWR D HVSHFWURVFRSLD GH LQIUDYHUPHOKR








)RUDPREWLGRVYDORUHVGHFRPSULPHQWRGHRQGD H WUDQVPLWkQFLD FRPRVTXDLV
IRUPDSURGX]LGRVRVHVSHFWURVGHLQIUDYHUPHOKRQRSURJUDPD2ULJLQ3DUDHQWHQGHU
DV DOWHUDo}HV DSyV DV UHDo}HV GH LVRWHUPD RV JUiILFRV IRUDP FRQVWUXtGRV GH PRGR D
SRVVLELOLWDU FRPSDUDo}HV HQWUH RV HVSHFWURV GH LQIUDYHUPHOKR GRV yOHRV KtEULGR H
QDWLYR )LJXUD  GRV DGVRUYHQWHV iFLGR H GR QHXWUR SXURV )LJXUDV  GRV
DGVRUYHQWHV SXURV H GRV UHVtGXRV RX VHMD UHVtGXRV GH  & GH FDGD DGVRUYHQWH

UHVtGXRV GH  & GH FDGD DGVRUYHQWH H UHVtGXRV GH  & GH FDGD DGVRUYHQWH
)LJXUDHUHVSHFWLYDPHQWH


















iFLGR JUD[R 2V yOHRV HVWXGDGRV DSUHVHQWDUDP HVVH SLFR HP DSUR[LPDGDPHQWH
FP
&RPSDUDQGR RV HVSHFWURV QmR IRL REVHUYDGDV GLIHUHQoD VLJQLILFDWLYD HQWUH DV





















1RV HVSHFWURV GH LQIUDYHUPHOKR GRV DGVRUYHQWHV IRUDP REVHUYDGRV EDQGDV GH
 D  FP HVWLUDPHQWR GR JUXSR 2+ GD iJXD H HP  GHVGREUDPHQWR GD





DGVRUYHQWH iFLGR H R QHXWUR DSHQDV GLIHUHQWHV LQWHQVLGDGHV HP SRQWRV HQWUH 
FP












































2V HVSHFWURV GRV UHVtGXRV GDV LVRWHUPDV VH PRVWUDUDP EDVWDQWH VHPHOKDQWHV
DSUHVHQWDQGRGLIHUHQoDVGHLQWHQVLGDGHHPDOJXPDVUHJL}HVFRPRGHFPR
PHVPR REVHUYDGR SDUD R DGVRUYHQWH SXUR HQWUH RV UHVtGXRV D GLIHUHQoD IRL PDLV
DFHQWXDGDQRGH&2PHVPRIRLREVHUYDGRHQWUHFP
(P  FP HVWLUDPHQWR GH OLJDomR FLV & & HP  H  FP
HVWLUDPHQWR DVVLPpWULFR H VLPpWULFR  GH &+ &+ SLFRV FRP LQWHQVLGDGH IRUWH H HP
 FP  HVWLUDPHQWR &+ &+ HP  FP YLEUDomR FDUDFWHUtVWLFD GH & 2 GH
pVWHUHV HP  FP  HVWLUDPHQWR IUDFR GH & & HP   FP WHVRXUDPHQWR









 UHVSHFWLYDPHQWH 3DUD DV WUrV WHPSHUDWXUDV WUDEDOKDGDV QmR IRUDP REVHUYDGDV
GLIHUHQoDVLJQLILFDWLYD HQWUHRV HVSHFWURV DSHQDV IRL YLVWDGLIHUHQoDQD LQWHQVLGDGHGH
DOJXQVSLFRVMiFLWDGRVDQWHULRUPHQWH






































QDWLYRSRU WLWXODomRFRPVROXomRSDGURQL]DGDGHKLGUy[LGRGH VyGLR )RL FDOFXODGD D
FRQFHQWUDomRGD VROXomRGH1D2+FRPRR H[SHULPHQWR IRL UHDOL]DGRHP WULSOLFDWDR
YDORU PpGLR FDOFXODGR R GD FRQFHQWUDomR LJXDO D  PRO/ GHVYLRSDGUmR  

$ DFLGH] GH DPRVWUDV GH yOHR GH SDOPD KtEULGR H QDWLYR IRUDP FDOFXODGDV
XWLOL]DQGRDVROXomRSDGURQL]DGDGH1D2+HDSUR[LPDGDPHQWHJGHDPRVWUDVGRV
yOHRV &RP RV YROXPHV GH1D2+ QHFHVViULRV SDUD DOFDQoDU R SRQWR GH YLUDJHP IRL
FDOFXODGRDTXDQWLGDGHHPJUDPDVGHiFLGRJUD[RHPFDGDDPRVWUDGHyOHRHGHSRLVD













1mR IRUDP HQFRQWUDGRV QD OLWHUDWXUD WUDEDOKRV TXH GHVFUHYHVVHP YDORUHV GH
DFLGH] SDUD R yOHR KtEULGR 2 HQFRQWUDGR H[SHULPHQWDOPHQWH IRL GH  DFLGH]
UHODWLYDPHQWHEDL[DVHFRPSDUDGDDGRyOHRQDWLYR,VVRLQGLFDXPDPHQRUSUHVHQoDGH
iFLGRV JUD[RV OLYUHV FRQVHTXHQWHPHQWH XPD PHOKRU TXDOLGDGH GR yOHR KtEULGR HP
UHODomRDRQDWLYR
 $QiOLVHGH&DURWHQRV7RWDLV
2 WHRU GH FDURWHQyLGHV WRWDLV IRL GHWHUPLQDGR SRU (VSHFWURIRWRPHWULD
899LVtYHO GH DFRUGRFRPRPpWRGRGHVFULWRSRU3RULP3DUDDQiOLVHGH FDURWHQRV
WRWDLV IRUDP UHDOL]DGDV FXUYDV GH FDOLEUDomR HP GRLV HTXLSDPHQWRV GLIHUHQWHV SRLV R
HTXLSDPHQWR RQGH IRUDP LQLFLDGDV DV DQiOLVHV DSUHVHQWRX SUREOHPDV WpFQLFRV QR
GHFRUUHUGRVH[SHULPHQWRV
 7HVWHGH'HJUDGDomRGH&DURWHQRV
(VVH HQVDLR YLVRX GHWHUPLQDU TXDO SRUFHQWDJHP GRV FDURWHQRV IRL DGVRUYLGD H
TXDO IRL GHJUDGDGD SRU DomR GDV WHPSHUDWXUDV WUDEDOKDGDV 2 SURFHGLPHQWR SDUD D

UHDOL]DomR GHVVH H[SHULPHQWR IRL VHPHOKDQWH DR H[HFXWDGR SDUD D REWHQomR GDV
LVRWHUPDV GH DGVRUomR H[FHWR TXH QHVWH FDVR QmR IRL DGLFLRQDGR R DGVRUYHQWH $
)LJXUDDSUHVHQWDDTXDQWLGDGHGHFDURWHQRVGHJUDGDGRVSHODDomRGDWHPSHUDWXUDHP
GLIHUHQWHVLQWHUYDORVGHWHPSRRWHPSR



















3RGH VHU REVHUYDGR TXH D GHJUDGDomR GHQWUR SHUPDQHFH HP XPD GHWHUPLQDGD
IDL[DGHYDORUHVSDUDTXDVH WRGRVRV LQWHUYDORV GH WHPSRHVWXGDGRV3DUDR HQVDLRGH
GHJUDGDomR RV YDORUHV HVWmR PDLV GLVSHUVRV SRUpP WDPEpP DSUHVHQWDP R PHVPR
FRPSRUWDPHQWR $ TXDQWLGDGH GH FDURWHQR GHJUDGDGD GR yOHR GH SDOPD SRU DomR GD
WHPSHUDWXUDVypVLJQLILFDWLYRQRWHPSRGHPLQXWRV
8PDSRVVtYHO H[SOLFDomR SDUD DPDLRU GLVSHUVmR GRV UHVXOWDGRV REVHUYDGRV QD
WHPSHUDWXUDGH&pDWURFDGHFDORUQmRHIHWLYDQHVWDWHPSHUDWXUD
&RPR D GHJUDGDomR SHOD WHPSHUDWXUD QmR DSUHVHQWRX XP FRPSRUWDPHQWR





3RUPHLRGH FXUYDV FLQpWLFDV pSRVVtYHOGHWHUPLQDUR WHPSRGRSURFHVVR$V
FLQpWLFDV GD DGVRUomR GH FDURWHQRV GR yOHR GH SDOPD KtEULGR IRUDP HVWXGDGDV SRU
PRGHORVGHSVHXGRSULPHLUDRUGHPSVHXGRVHJXQGDRUGHPDPERVQDIRUPDQmROLQHDU
2 PRGHOR GH GLIXVmR LQWUDSDUWtFXOD GH:HEHU0RULV IRL XWLOL]DGR SDUD HVFODUHFHU RV
PHFDQLVPRVHQYROYLGRVQRSURFHVVRGHDGVRUomR
$V )LJXUDV  D  DSUHVHQWDP DV FLQpWLFDV GR SURFHVVR GH DGVRUomR GRV
FDURWHQRVWRWDLVGRyOHRGHSDOPDEUXWRHPWHUUDFODULILFDQWHiFLGD7RQVLO237))
$V)LJXUDVDDSUHVHQWDPDVFLQpWLFDVGRSURFHVVRGHDGVRUomRGRVFDURWHQRVWRWDLV
GR yOHR GH SDOPD EUXWR HP WHUUD FODULILFDQWH QHXWUD 3XUH )OR %  2V GDGRV
H[SHULPHQWDLV GH DPERV DGVRUYHQWHV IRUDP DMXVWDGRV GH DFRUGR FRP RV PRGHORV GH
SVHXGRSULPHLUDRUGHPHSVHXGRVHJXQGDRUGHP7DEHOD
7DEHOD  3DUkPHWURV REWLGRV SDUDPRGHODJHP GD FLQpWLFD GH DGVRUomR GH FDURWHQRV GR
yOHRGHSDOPDKtEULGR
$GVRUYHQWHiFLGR $GVRUYHQWHQHXWUR
& & & & & &
3VHXGR
SULPHLUDRUGHP
THPJ.J [ [ [   [
.PLQ [
 [  [ [ 
5      
3VHXGR
VHJXQGDRUGHP
THPJ.J [ [ [  [ [
N
.JPJPLQ      
5      




























































&RPSDUDQGR RV YDORUHV GH 5 REWLGRV SDUD RV PRGHORV FLQpWLFRV GH SVHXGR
SULPHLUD RUGHPHSVHXGR VHJXQGDRUGHPGR DGVRUYHQWH iFLGR S{GH VHU YLVWR TXHRV
YDORUHVGH5REWLGRVSDUDRVGRLVPRGHORVIRUDPPXLWRSUy[LPRVSDUDDVWHPSHUDWXUDV
GHH&3DUD&H&RPRGHORGHSVHXGRVHJXQGDRUGHPDSUHVHQWRX




$V )LJXUDV  D  DSUHVHQWDP DV FLQpWLFDV GR SURFHVVR GH DGVRUomR GRV
FDURWHQRVWRWDLVGRyOHRGHSDOPDEUXWRHPWHUUDFODULILFDQWHQHXWUD

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p SRVVtYHO LQIHULU TXH RV FRHILFLHQWHV GH FRUUHODomR REWLGRV QR PRGHOR GH SVHXGR
SULPHLUDRUGHP VH PRVWUDUDP PHOKRUHV IRUQHFHQGR GHVWH PRGR XPD PHOKRU
DSUR[LPDomR SDUD DGVRUomR GH FDURWHQRV GR yOHR GH SDOPD SHOR DGVRUYHQWH QHXWUR
WUDEDOKDGR

7DEHOD  7DEHODUHVXPR GRV YDORUHV GH. TH 5 REWLGRV D SDUWLU GRPRGHOR GH GLIXVmR
LQWUDSDUWtFXOD
$GVRUYHQWHiFLGR $GVRUYHQWH1HXWUR
& & & & & &
'LIXVmR
LQWUDSDUWtFXOD
&      
.GPJ.JíPLQ      
5      
&      
.GPJ.JíPLQ      
5      
&   
.G PJ.JíPLQ   
5   
 'LIXVmR,QWUDSDUWtFXOD
3HORPRGHORGH:HEHU0RUULVpSRVVtYHOFRQFOXLUTXHRVSURFHVVRVGHDGVRUomR
HVWXGDGRV SDUD DPERV RV DGVRUYHQWHV FRPHUFLDLV VmR JRYHUQDGRV SRU PDLV GH XP
PHFDQLVPRSRLVFRPRSRGHVHUREVHUYDGRQDV)LJXUDVGHDH[SRVWDVDVHJXLUR
JUiILFRTWYHUVXV Wp IRUPDGRSRUPDLVGHXPDUHWD4XDQGRRDGVRUYHQWHDSUHVHQWD
XPDGLYHUVLGDGHGH WDPDQKRV GHSRUR LQFOXLQGRPLFURPHVR HPDFURSRURV SRGHP
VHUREVHUYDGDVDWpWUrVVHo}HVOLQHDUHV*RQVDOYHVKHWDODRHVWXGDUDGVRUomRGH1L
,, SRU FDUERQR DWLYDGR GHVFUHYHP TXH HP FDVR TXH Ki D GLYHUVLGDGH GH HWDSDV D
SULPHLUDSRGHVHUDWULEXtGRDRHIHLWRGROLPLWHGDFDPDGDDVHJXQGDHWDSDGHVFUHYHR
HVWiJLRGHDGVRUomRHPTXHDGLIXVmRLQWUDSDUWLFXODUpOLPLWDQWHDWHUFHLUDSRUomRSRGH
VHU DWULEXtGD DR HVWiJLR GH HTXLOtEULR ILQDO $OpP GLVVR WDPEpP GHGX]LUDP TXH VH DV
UHWDVQmRSDVVDPSHODRULJHPWHPVHDRFRUUrQFLDGHXPSURFHVVRGHGLIXVmRGDFDPDGD
OLPLWHH[WHUQD
$V )LJXUDV   H  DSUHVHQWDP RPRGHOR GH GLIXVmR LQWUDSDUWtFXOD REWLGR
SDUDRDGVRUYHQWHiFLGRD&&H&UHVSHFWLYDPHQWH
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DGVRUomR p JRYHUQDGD SRU WUrV HWDSDV GH DGVRUomR SRVVLELOLWDQGR FRQFOXLU TXH QHVWH
DGVRUYHQWH Ki GLIHUHQWHV WDPDQKRV GH SRURV SUHVHQWHV FRQIRUPH *RQVDOYHVK HW DO
$OpP GLVWR RV YDORUHV GH 5 REWLGRV FRQVLGHUDQGR TXH D DGVRUomR RFRUUD HP WUrV
HWDSDVIRUDPPHOKRUHVTXHRREWLGRFRQVLGHUDQGRTXHDHWDSDOLPLWDQWHVHMDFRQWURODGD
DSHQDV SHOD GLIXVmR LQWUDSDUWtFXOD ,VVR IRL REVHUYDGR HP WRGDV DV WHPSHUDWXUDV
WUDEDOKDGDV
$ RUGHP GD WD[D GH DGVRUomR SDUD DV WUrV HWDSDV QDV WUrV WHPSHUDWXUDV
WUDEDOKDGDV IRL.!.!.FRQIRUPHPRVWUDD7DEHOD$SDUWH LQLFLDOGRJUiILFR
DSUHVHQWDPDLRULQFOLQDomRSRGHQGRVHUDWULEXtGDjDGVRUomRUiSLGDGRVFDURWHQRVSHOR
DGVRUYHQWH DFLGDPHQWH DWLYDGR $ VHJXQGD SDUWH GR VHJXQGR SDVVR p FRQWURODGD SHOD
GLIXVmRLQWUDSDUWtFXOD$WHUFHLUDHWDSDUHODFLRQDVHDRHVWiJLRGHHTXLOtEULR
$V )LJXUDV   H  DSUHVHQWDP RPRGHOR GH GLIXVmR LQWUDSDUWtFXOD REWLGR
SDUDRDGVRUYHQWHQHXWURD&&H&UHVSHFWLYDPHQWH

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GXDV HWDSDV SDUD DV WUrV WHPSHUDWXUDV 'H PRGR JHUDO RV YDORUHV GH 5 REWLGRV
FRQVLGHUDQGRTXHDDGVRUomRRFRUUDHPPDLVGHXPDHWDSDIRUDPPHOKRUHVGRTXHVH
FRQVLGHUDUTXHRFRUUDHPDSHQDVXPD





GHQWUR GRV SRURV GRV DGVRUYHQWHV H GHVVD IRUPD R SURFHVVR DGVRUWLYR DFRQWHFH HP
DSHQDV XPD HWDSD 3DUD  & H  & IRL REVHUYDGR TXH . ! . 1HVWDV
WHPSHUDWXUDVDUHWDUHIHUHQWHj.WHPLQFOLQDomRSRXFRPDLRUVHPRVWUDQGRDHWDSDHP
TXH VH WHP D DGVRUomR PDLV UiSLGD GRV FDURWHQRV $VVLP FRPR RFRUUHP D  &
WDPEpPQmRRFRUUHDHQWUDGDGRyOHRSDUDRLQWHULRUGRVSRURVGRDGVRUYHQWHSRUHVVH
PRWLYRQmRKiXPDHWDSDDPDLVGHDGVRUomRFRPRYLVWRQRDGVRUYHQWHiFLGR
&RQIRUPH REVHUYDGR R DGVRUYHQWH iFLGR DSUHVHQWD XPD HWDSD D PDLV GH
DGVRUomR TXDQGR FRPSDUDGR DR DGVRUYHQWH QHXWUR (VWH IDWR SRGH VHU DWULEXtGR DR
WDPDQKRGHVHXVPLFURSRURV&RUURERUDQGRFRPRVUHVXOWDGRVREVHUYDGRVSHODVDQiOLVHV










GR DGVRUYHQWH IRL FDOFXODGR SHOD GLIHUHQoD HQWUH D TXDQWLGDGH LQLFLDO H ILQDO GH
FDURWHQRV QR yOHR 2V H[SHULPHQWRV IRUDP UHDOL]DGRV YDULDQGR D FRQFHQWUDomR GH
DGVRUYHQWH GH  D   PP HP UHODomR j PDVVD GH yOHR $V )LJXUDV  H 
DSUHVHQWDPDVLVRWHUPDVREWLGDVD&&H&SDUDRVDGVRUYHQWHViFLGRVH
QHXWURVUHVSHFWLYDPHQWH
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HVWXGDGDV SDUD R DGVRUYHQWH iFLGR TXH H[LVWH XPD PXGDQoD GH FRPSRUWDPHQWR GDV
LVRWHUPDV HPDOWDV FRQFHQWUDo}HVGH FDURWHQRVEDL[DV FRQFHQWUDo}HVGH DGVRUYHQWH D
LVRWHUPDDSUHVHQWDDFXUYDYROWDGDSDUDFLPDPRVWUDQGRTXHRSURFHVVRGHDGVRUomRp











WUrV FXUYDV DSUHVHQWDP R PHVPR FRPSRUWDPHQWR $V LVRWHUPDV REWLGDV FRP R
DGVRUYHQWH QHXWUR DSUHVHQWDP FRPSRUWDPHQWR GHVIDYRUiYHO QDV FRQFHQWUDo}HV GH
FDURWHQRVDGVRUYHQWHXWLOL]DGDV

















RV PRGHORV GH /DQJPXLU )UHXQGOLFK H 7HPNLQ SDUD R DGVRUYHQWH iFLGR 2V DMXVWHV
IRUDP UHDOL]DGRV DWUDYpV GH UHJUHVVmR QmR OLQHDU QR &XUYH)LWWLQJ GD SODWDIRUPD
0DW/DE2DMXVWHIRLUHDOL]DGRXWLOL]DQGRDSHQDVXPDIDL[DUHVWULWDGHFRQFHQWUDomRGH
DGVRUYHQWH  D  SRLV WRGRV RVPRGHORV WHVWDGRV VmR YiOLGRV DSHQDV SDUD IDL[DV





2 PRGHOR GH 7HPNLQ DSUHVHQWRX R PDLRU FRHILFLHQWH GH FRUUHODomR SDUD D
LVRWHUPD GH  & REWLGD FRP R DGVRUYHQWH iFLGR 1DV RXWUDV GXDV WHPSHUDWXUDV RV
PRGHORV GH /DQJPXLU H )UHXQGOLFK DSUHVHQWDUDP PDLRU FRUUHODomR (VWHV UHVXOWDGRV
HVWmRGHDFRUGRFRPRVUHSRUWDGRVSRU6LOYDHWDOHPTXHDDGVRUomRGHFDURWHQRVIRL

EHP GHVFULWD SHOR PRGHOR GH 7HPNLQ HP EDL[DV WHPSHUDWXUDV H SHOR PRGHOR GH
/DQJPXLUHPDOWDVWHPSHUDWXUDV
1mR IRL SRVVtYHO ID]HU D HVWLPDomR GRV SDUkPHWURV GDV LVRWHUPDV SDUD R
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2 HVSHFWUR REWLGR SDUD R yOHR EUXWR DSUHVHQWD XP Pi[LPR GH DEVRUomR QR





yOHR EUXWR p GLIHUHQWH GDTXHOH HQFRQWUDGR QR yOHR EUDQTXHDGR 'H IDWR DOJXPDV
DQiOLVHV SUHOLPLQDUHV UHDOL]DGDV HP QRVVR JUXSR GH SHVTXLVD FRUURERUDP R UHVXOWDGR
DFLPD
3DUD R DGVRUYHQWH iFLGR TXDQGR VH XWLOL]D DOWD FRQFHQWUDomR GR DGVRUYHQWH R
HVSHFWUR SHUGH VXD IRUPD FDUDFWHUtVWLFD VHPRVWUDQGRTXDVH FRPXPD UHWD LQGLFDQGR






GH DGVRUYHQWH XWLOL]DGD PHQRU IRL D DOWXUD REWLGD GR SLFR FRQVHTXHQWHPHQWH PDLV
FDURWHQRIRLDGVRUYLGR2DGVRUYHQWHiFLGRPRVWURXPHOKRUFDSDFLGDGHDGVRUWLYDSRLV
DRFRPSDUDURVSLFRVREWLGRVFRPGHDPERVRVDGVRUYHQWHRiFLGRVHDSUR[LPRX
GH ]HUR REWHQGRVH XPD OLQKD H QmR XP SLFR EDL[R FRPR IRL R FDVR GR DGVRUYHQWH
QHXWUR'HVWHPRGRRyOHRREWLGRFRPHVVDSRUFHQWDJHPGHDGVRUYHQWHDSUHVHQWRXFRU
DPDUHORFODUR SDUD D WHUUDFODULILFDQWH iFLGD H SDUD D WHUUD QHXWUD WDPEpP SRGH VHU
REVHUYDGR FODUHDPHQWR GR yOHRPDV QmR IRL WmR DFHQWXDGR )LJXUD  (VVHPHVPR
FRPSRUWDPHQWRIRLREVHUYDGRQRVHVSHFWURVREWLGRVD&H&
$7DEHODPRVWUDDTXDQWLGDGHGHFDURWHQRDGVRUYLGDSDUDRVGRLVDGVRUYHQWHV
QDV WUrV WHPSHUDWXUDV WUDEDOKDGDVFRQILUPDQGRRTXHIRLREVHUYDGRQRV HVSHFWURV $
DGVRUomRSDUDRDGVRUYHQWHQHXWURD&DSUHVHQWRXXPFRPSRUWDPHQWRGLIHUHQWHGR





)LJXUD  $PRVWUDV GH yOHR DSyV SURFHVVR DGVRUWLYD D  & H FRP GLIHUHQWHV
FRQFHQWUDo}HVGHDGVRUYHQWHGHD
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RXWUD QD TXDO VH PRVWURX IDYRUiYHO ± PHQRU FRQFHQWUDomR GH FDURWHQRV H PDLRU
FRQFHQWUDomRGHDGVRUYHQWH(VWHFRPSRUWDPHQWRIRLREVHUYDGRWDQWRSDUDRDGVRUYHQWH
QHXWURTXDQWRRDFLGDPHQWHDWLYDGR
(VWXGRV GD FLQpWLFD GH DGVRUomR PRVWUDUDP TXH R SURFHVVR GH DGVRUomR p
FRQWURODGR SRU PDLV GH XPD HWDSD GH WUDQVSRUWH GR DGVRUEDWR GD VROXomR SDUD D
VXSHUItFLHGRDGVRUYHQWH&RPRDGVRUYHQWHQHXWURHVWHSURFHVVRRFRUUHHPGXDVHWDSDV
HQTXDQWRSDUDRiFLGRRFRUUHHPWUrVHWDSDV
'H PRGR JHUDO R DGVRUYHQWH iFLGR DSUHVHQWRX PHOKRUHV UHVXOWDGRV H PDLRU




&RPR IRUPD GH GDU VHTXrQFLD j SHVTXLVD LQLFLDGD QHVWH WUDEDOKR GHPHVWUDGR
SUHWHQGHVH GDU FRQWLQXLGDGH DRV HVWXGRV GH DGVRUomR GH FDURWHQRV XWLOL]DQGR RXWURV
WLSRVGHyOHRFRPRRyOHRGHSDOPDQDWLYRHRXWURVWLSRVGHDGVRUYHQWHVFRPRUHVLQDV








&DUDFWHUL]DomR 'DV 2OHDJLQRVDV 3DUD 3URGXomR 'H %LRGLHVHO 'LVSRQtYHO
HPKWWSZZZPPDJRYEUHVWUXWXUDVVTDBSQODBDUTXLYRVLWHPBSGI!$FHVVDGRHP
  0ED2,'01JDG0)RRG%LRVFLHQFH
  0DQLF061993RQWH01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FRODB%PHQVDO')DVFLFXOROVSDBSGI /HYDQWDPHQWR 6LVWHPiWLFR 'D
3URGXomR$JUtFROD
'LVSRQtYHO$FHVVDGRHP
  2LOVHHGV :RUOG 0DUNHWV DQG 7UDGH 'LVSRQtYHO
HPKWWSVDSSVIDVXVGDJRYSVGRQOLQHFLUFXODUVRLOVHHGVSGI!$FHVVDGRHPMDQHLURGH
  /HRQDUGR 5 6 'LVVHUWDomR GH 0HVWUDGR 8QLYHUVLGDGH )HGHUDO GR 5LR GH
-DQHLUR%UDVLO
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'HQGH]HLURQR%UDVLO±´(PEUDSD$PD]{QLD
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 +DYOtN 3  2EHUVWHLQHU 0 *OREDO
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 )DWRUHV OLPLWDQWHV j H[SDQVmR GRV VLVWHPDV
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HG(PEUDSD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5LWWHU(/HUR\7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 %DVLURQ < (GLEOH 2LO DQG )DW 3URGXFWV (GLEOH 2LOV 6L[WK (GLWLRQ HG $
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